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" ' ' ' RF POWER DEVICE AND METHOD OF MANUFACTURING THE SAME 

* , % ■ Field of the Invention 

■5;'.:"'. '' The present invention relates to a high-cutpur power 

> ,\< : device; ■ and, more particularly, to an HF power device 
1 ^ ' 'applicable to a power amplifier of a base station for a, mobile 
s : poMuunication system such as a cellular, 'a personal 
( Communication service (PCS) and an IMT (International Mobile 
j, 1:0-; 'Telecommunication) -2000 etc. 
: 1 , In -addition, the present invention is reflates to an HF 

/■' / ' poxyer device applicable even, to' a mobile station based on a 
, , 'v^li'ttle t watt in case that a structure of the device becomes 
■ v - scale-down, thcugh it is being 'applied to a power amplifier of 
the.'base station for scores of or hundreds of watt. 

■ ' ^ ' 1 ■ P^io r'Art of the Invention ' 

> In, general, a MOSFET (Metal Oxide Silicon Field Effect 

/ : SD^,< ■> Transistor) used as a power device has high input impedance in 

' 1 /ccrnparison with a bipolar transistor, thus a power gain is 
/ ' ^ .J, /.hrgh ' and a gate ' driving circuit is very simple, 'Also the 

'O ^ '.MO-S-FET is a unipolar device, thus it has a merit that there is 
V ;i , / less time' delay occurring 3:>y a re-combination or an 
' 2,5/ / accumulation caused by a minority carrier during a turning-off 



DEC 27 '00 0G'- 39PM SHIN SUNG ' P. 4/38 

' , * 1 DEC 2? '00 02:18PM 

' ( , ! t ; of' the device. 

'Therefore, at is presently getting gradually spread an 
, r . \ application to a switching mode power supply, ■ a lamp ballast 
; and 1 a motor driving circuit., 

'SV,;-' \ \ In such 'MOSFET, a DMOSFET (Double diffused MOSFET) using 
/ ,N f pl'anar diffusion technique is' generally used, and herewith, as 
I'. ,a representatively used 'power device, an LDMOS (Laterally 
, < \, '.'Double diffused MOS)' structure is being used widely. 

' " Vi>; ' Fig. 1 is a structure diagram in a^ conventional 
' ^QiO; k '\[ technique „ 

V' 1 ' , ti . As shown in Fig. 1 i, in the LDMOS based on the 
; s 0 -i '.Conventional, technique, the MOSFET. is made on a wafer 13 which 
, ' . is 'constructed by P~ epitaxy layer 12 on P + substrate 11- What , 
[ i thi-s is- different from a general MOSFET device manufacturing 
ilj 5 process is that an overall lower part ox the substrate is used 
i 1 yas' common source electrode 21 by forming a P + sinker 14 on a 
source side of the wafer 13 and connecting with a P" substrate 




' Further,, in designing the device in a multi-finger shape, 

2'0 ' , t'hete ,13' no need to connect- .several numbers of source 

\' i:;- electrodes with one another, to thereby enable to* reduce a 
/ / parasitic capacity by an overlapping of a metal wire and s<erve 
\, "• as^'an important role of a heat sink by a source of a wide area. 

' Herewith/ non-described reference 1 number 15 indicates 
25 \; pol'ysilicon, 16 ' represents tungsten silicide r 17 as a channel 
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< / .ion injection layer, 18 as an LDD area, 19 , as N source and 
!• - drain, 20 as a enhancement layer for lessening a resistance 
; of a P'.sidker 14, 21 as an insulation film, 22 as source 
''electrode, and, 23 indicates drain electrode. 
' ; J '■ 4 1 Meantime, it is on the rise very importantly a process 
' ,6f forming the sinker 14 in a source side. ' < 1 

' ■; In the . conventional technique as the above, in order to 

. i<irrtl the / sinker 14, high energy and high concentration of 
V. ". j :-?^ s are implanted into the source area, and this is diffused • 
sDiO. : ,-by. a thickness of the P" 'the epitaxy layer 12- at high 
yl ' V temperature for a long time to be connected 'to the P* 
y /substrate' -11 . Such structure seriously causes 'an unnecessary" 
gl '; ! , lateral diffusion owing to the diffusion for a 'long" rime, thus 
! si - / ; an 1 ' area <of the device becomes large, and a parasitic 
nI15 ; "Resistance and, a parasitic .capacitance are increased by such 
Q " : 'result/ which is an important cause of reducing an HF 
7// ^characteristic of the power device. 

''■ / , ^ furthermore, the conventional LDMOS structure thickly 
' < prows' 'a field oxide film by thickness of 2#m~3/mi to reduce the 
' /-2Q7 /parasitic capacitance, 'that is, a high thermal anneal process 
- .. is required correspondingly to rhe zhickness of the 'field 
i ;,,:^ide film, -artd a scale-down extent of the device and a flat 
,. /degree of the wafer become bad to cause a 'difficulty in ' 
;/''! ^ : :i;'abricatii^g the device. 
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Summary of the Invention 

Therefore, it is an object of the present, inventiqn to 
, ; provide an HF power device and' its manufacturing method, which 
p/. /are capable of preventing an HF characteristic of a power 
/■'"■device from being' reduced by forming a low-resistance sink 
' ; ''through a 'thermal anneal - process at low temperature of 10001C 
/ ' and below, and so by restraining an area increase' of the 
/ device and an increase of a parasitic resistance and a 
2lQ k 1 jbajrasitic capacitance. 

I Another object of the present invention is to /provide an 
HF' power device and its manufacturing method for- restraining a 
drop of ,a scale— down extern; and a flat, degree of the 1 device in 
'farming a fi^ld oxide film. 
J 15- • To achieve these and other advantages, and in accordance 
y ' ; . 'with the purpose of the present invention, the H'F power device 
l \ 1 includes .a first conductive typ& semiconductor layer; a field 
/■ area formed by a trench structure on one side of the 
,/ -semiconductor layer; gate electrode formed on a given surface^ 
"20 /. /of the semiconductor layer;; a second conductive type channel 
, .layer which is laterally diffused from che field area to a 
/width containing both sides of the gate electrode, and formed 
> .\ ; on the surface of the semiconductor layer; a second conductive 
:V 4 tyipe. source area formed within the channel layer between 'one 
25; ' s ; ide .of the -gate electrode and che field area; a second 
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■ c.dii duct ive type drain area formed on the surface of 'the 
' :seiri ; i conduct or layer with a given interval from another side of 
' ".."■the gate electrode/ a first .conductive type sinker, which is 
, ;: '> '.provided 'by a column shape of a' trench structure for dividing 
^ 5;' .''into two source areas by a piercing through the source area, 
' ' ..and _ is' connected to the semiconductor layer; " a second 
• : -:■ conductive type LDD area formed on the surface of the 
"semiconductor layer between the drain area and the gate 
' ' " electrode;, first metal electrode contacted with the, source 
-: 1.0 ' area, divided into two source areas and electrically connected 
"•,/"fco,the semiconductor layer through the sinker; and second 
;: ; ; ; .'metal electrode contacted with the drain area. 

;"■ "" In, accordance with the present invention, the 'method of 
• •': manufacturing an HF power device includes the steps of forming 
<L5"..a' first conductive' semiconductor layer on a first conductive 
_ ." "semiconductor 'substrate; etching' the first conductive 
I "•; . /.semiconductor layer by a given depth and forming a first 
/• -.trench; doping first conductive impurity on the neighborhood 
. ( , "'/of the first, trench and forming a first conductive/first 
& ■ -.impurity layer connected to the. first conductive semiconductor 
'.substrate; burying a conduction film of a first -conductive 
■ ',;;type, in the first trench; etching the first conductive 
: ' - semiconductor layer by a. given depth and forming a second 
, ,v -trench with a constant interval from the first trench; forming 
25/ ••,,a; field oxide' film buried in the second trench; forming gate 
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electrode on a given surface of the firs.t conductive 
» /.semiconductor . layer ; forming a second conductive source area 
;, < , 6ri the surface of the first conductive semiconductor layer so 
/ 1 ' , ',as' to be structurally self-aligned on one side of the gate 
5'". electrode and'be structurally pierced by the first conductive 
;\' conduction filing forming a second conductive drain area' on the 
v '/surface of, the first conductive semiconductor -layer- with a 
,/ given distance from another side of the gate electrode; 
' \\ /forming a second conductive/second impurity layer on the 
glp ' 1 surface of the first conductive semiconductor layer between 
i 'the' second conductive .drain srea and the gate electrode; 
/ji, , ; \ forming first metal electrode haying a width which reaches the 
m . second conductive source area and the gate electrode; and 
y ;; ; "forming second < metal electrode electrically connected to the 
5, 1 second conductive/second impurity layer. 

' Brief De scription of the Drawings 

( r ' ,;, The above and other objects and features -of the instant 
,20 f ; inventipn will become apparent from the following, description 
of preferred embodiments ' taken in conjunction with the 
//' . accompanying - drawings , in whiqh: 

' Fig- 1 is a sectional view for a structure of an LDMOS 

1 , in a conventional technique; ; 
25" / ^ Fig., >2 represents a, plane view of an HP LDMOS in a first 
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/; > embodiment of the present inv.enc.iori; 

■ . 1 ; 1 Fig. 3 depicts a structural sectional 'view of an HF 
' : LDMOS taken along the line A-A' of Fig. 2; 
\ ' / '\ \ Fig. 4 is 'a process 1 sectional view showing a "method of 
.^5" ^manufacturing an HF LDMOS in a first embodiment of the present 
' : t v, //'invent ion; 

- - Fig. 5 is a structural sectional view of an HF LDMOS in 
r ! , second embodiment of the present invention; and 
1 „• /' , Fig, 6 indicates a structural sectional view- of an HF 
.'XiDMOS in,a third embodiment of the present invention. 

uj Preferred Embodiment of the Invention 

!~; ' . , », ■ Hereinafter, preferred embodiments of the present 
"Invention will be described in detail with reference to the 
'ClC ■' "v^ccojripanying 'drawings - 

'; " Fig. 2 1 is a structural plane view of an, HF* power device 
■ \ !, in ' ; a first embodiment of the present invention. Jn Fig, 2, 'it 
\ \ is -formed source electrode' 51 ,wide in comparison with drain 
' ; 2Q < 'Electrode 52, and a P + doping layer 36a of a column shape and 
< ;? + sinker 37 (of Fig. 3) formed by a poly-silicon column 36b 

' ' ; , i are ; connected to a center portion of a lower part of the 
, ^ j';^' source .electrode 51. Herewith, the P r poly-silicon colximn 36b 
' - -'is' buried into numerous trenches or into one trench, and the 
, R* '.dpping layer 36a is formed on the neighborhood of one or 
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' I . '/'numerous trenches. , 
'//* ■ ,\ ]t ' : \ ' < Both* sides of the P + sinker 37 are connected with N + 
J^<"/ / -source areas 47 of adjacent 'devices, in other 'words, the F* 
, / : , "sinker 37 is, formed commonly in the adjacent devices, and the 
• : '5: : / sinker '37 and the , N' source areas 47 of the: "mutually 
, /'';\ adjacent devices are connected to one source electrode 51. 

* ^ , 1 Also,' the source electrode 51 is overlapped on a .gate 
■ ; ;, . '^electrode ,'44 of the adjacent devices, and drain .areas 48, of 
respective devices are connected to respective drain 
/1 II/,/ i electrodes 52 - 

i:;!' ; t , ( A field oxide film 41 for an isolation between the 
; adjacent devices Is formed, being buried into one or numerous 

. ; = : ^ ::; - ^trenches . , : ' 

'i^/,/^ ;/ ■ . ' .As th'e above-mentioned, in the HE" power device based on 
|^ ; ;15^ \the first embodiment of the invention, the sinker 37 (of Fi^. 
,'. / / 3 >' ^Ad ^the, . field oxide 'film 41 are buried into the trench, and 
|\, SsXrice, the' P' sinker 37 has ' a column shape that the P + doping 1 
/;; <-, layer 3 6a ; and the P* polysilicon column 36b are buried into 
,■';'„:, the trench, a low-temperature thermal anneal for a shorter 
' 20-. ^ /■'time in comparison with the* convention's is valid in< forming 
'the P' J " doping layer 36a. According to that, the lateral 
^, /'/. ^diffusion is restrained to reduce the area of the device and 
• prevent an increa.se of the parasitic capacity. ' 
:' • ' ' . -Fig- '3, is -a structural sectional view of an HF power 
'J; device- takfcn along the line A- A' of Fig. 2, and it is 

'» ■ f ' :" ^ ' 1 . 5 
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'■' • ,' c6rist ructed by a P" semiconductor layer 31b epitaxial-grown on 
'■ ;• , a P + substrate 31a; a field oxide film 41 'formed by a trench 

■ . ■ .''.'Structure on one side 'of the P" semiconductor layer 31b; a 

'-poly-silicon ,43a formed ' on a .given- surface of the P" 

■ ■' •',5';'' .' semiconductor layer 31a and gate electrode 44 of a tungsten 

'.silicide 43b laminating 'structure; a channel layer 46 
" s " ' '-. laterally diffused from the field oxide film 41 to both sides 
of . the gate electrode 44, and formed on the surface of the P" 
^ -semiconductor layer 31b; an IT 1 source area 47 formed within 
' -yilO ■'■ ..-the channel' layer 46 between one side of the gate .electrode 44 
''y!-';,V, and' the field oxide film 41; an N + drain area 48 formed on the 
,'UJ Surface of. the P" semiconductor layer 31b with a given 
interval from another side of the gate electrode 44; a P" 
sinker 37 provided as a column shape o'f a trench structure for 
rji;5. ;'•' dividing into two source areas' by a piercing through -the -N" 
CT . .'source, area 47, and connected to the P + substrate 31a; an N" 
,'■' •. "• '■.i.D.D-' area 4 5, 'formed on the surface of the P~ semiconductor 
'layer 31b between the N + drain area 48 and the gate electrode 
, ';44;. source electrode 51 contacted with the N" source .area 4 7 
■ 20/ - ■divided into two source areas and electrically coupled with 
; . .y.'the ,.P* substrate '31a through the P + sinker' 37;. and drain 
■ '■' -'electrode 52 contacted with the N 1 ' drain area 48. 

, - ; , ; , The' P ! sinker 37 includes the p" polysilicon column 36b 
' ,' 'buried into one or numerous trenches formed by ' etehing the P" 
25',. ■ ;,semicbnduc:tor layer 31b by a given depth and the neighborhood 



IDEC 27 '00 06:43PM SHIN SUNG ' P. 12/38 

i > DEC 27 '00* 02: 18AM 



', • ' , of 1 the trench, namely, a P*. doping layer 37a provided by a 
; y doping^ on a lower part and a side wall thereof - 

■Also, there is formejd a, enhancement layer 49 having a 
';; (i/ depth betweer^ the channel' layer 46 and the N + 'source area 47 
: 'G , ■ sr.d ''a- 'width narrower than the N + source area 47 'to redu'ce a 
--'^resistance o£ the P + sinker 37. 
' \ Moreover/ in the' inventive HF power device, since the 

source electrode 51 is coupled' with the N" source area 47 
>. ; i; '"containing the P 4 " sinker 37 of the trench structure, thus has 
: ^3 : Q; ; ■ a wider width in comparison with the drain electrode 52, an 
fiT'' : ; ! overall area of the P + substirate 31a can be used as' common 
- : ; V source electrode. Thai: is, as shown in Fig. 2, the P" sinker 
'rj'V 4 " h ^ vaTi ^ the 'column shape of the trench structure is coupled 
., . , "\^ith a center portion of, the N + ' source area 47 divided into 
II 1 : 5 -' * c - 0 ^ 0urce ^ re ^ s / to reduce the resistance, and the source 

Z , ' ,/eiectrode , 51 is formed by a width overlapped on the source 
■~ ,; .■ . area 47 divided into two source areas by the gate electrode 44 
. '■ 'arid the P + sinker 37. 

'\\,\ i 'Figs. 4a through 4d are manufacture process sectional ' 

:d'0: j .views 'Of the HF power device in the first embodiment of the 

\. ,1 present 1 invention. 

As shown in Fig. 4a r the P H epiraxy layer 31b of 6-30Q - 
;,cm is. grown by a thickness of 3ym — 10 /an on the P + substrate 31a 
'doped with a hicjh consistency and the semiconductor substrate 
;'-r~$2 is' formed, then a 'first silicon oxide film (Si0 2 , 33' and a 
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■ v J( ' first silicon nitride film _ (SisN*) 34 are formed on the 
■' ' : - -/kj&irii conductor su&strate 32, 1 I 

: , ,( 1 ■ Subsequently, a , photo'sensing, film (not shown) is 
4 ; '.^depbsiifed or^ the first, silicon nitride film 34, 'and' a r mask,is 1 
; ,J >' .formed to expose a ' subsequent -source area, for example, a 
' f - i. 'portion- to be formed as the P*<sinker 37/ through an exposure 
'v.''- and a developing. After that; the first silicon nitride film 
34' (; -'arid the first silicon 1 oxide film 33 provided in the lower 
: part thereof, are etched by using the mask, and continuously/ 

i : *.the P* epitaxy layer 32 provided in the lower part thereof is 
etched by, tfte tnickness of the- P" epitaxy layer 32 then a 
ry ^^^^ trencti 35 is formed; 

^ ,\ , At thi=: time, an overall area of the sinker , can be 
; ; 1 1 'formed as one trench or as a plural number of trenches in 

-forming the first . trench 35. > 
• j :ff- (i : l; v ''■ , 'Next, in' order to dope the interior of the first trench 
^' [ ' >< : 35,.< < in detail, side walls and a ..lower part thereof, by , a P T 
' ;' 'X 1 1 ' type, P + i6n is doped by using a boron nitride (BN) wafer as a 
; so,urce of boron ion, to ,thus" form the ? + doping layer' 36a on 
;2p' the side' walls and the lower .part of the first trench 35, At 
,." ,,! t/ \ this time, , the doping' layer 36a is decided in a thermal 
' Vl anneal time or each .width of the first trench 35 scj as to be 
V ^ contacted with a neighboring other first trench area each 
" ' : Mother (case of forming numerous trenches) -and be also 
" 25 : ,,c6ntactedr with- the lowe^r P 4 substrate 31a, 

... v; ; < v ' . 1 n 
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: , : - / , ■ As shown in Fig* 4b/ the P + type doped polysilicon is 
formed on 'an overall face containing the first trench 35 is 
, ; ; '. , formed, and t'fcsn the P + polysilicon column 36b buried into the 
* l /^vfirst trench 35 is formed by executing a chemical mechanical 
S / . " polishing (CMP) - 

As the above-described, the ion injection of high energy 
^and\ a high-temperature diffusion process can be omitted by 
1 i u forming, the P* sinker 3*7 based on the column shape constructed 
'by the P + doping layer 36a and the P* polysilicon column 36b in 
^3l;0' ', the 1 source area, further an area of the device can be reduced 
~£ t " '/" ; bV" ''easily fdrming the low-resistance sinker through the low- 
i -? /thermal anneal process. 

;=2 / ' Thcn> - a second silicon oxide film 38> and a second 

; 5 / !; .silicon nitride film 33 are formed on an overall face 
^Ap - /containing the P + polysilicon column 36b buried into the first 
JXf ' trench 35, after that, the second silicon nitride film 39 i and 
■ □ . ! : the- ■second silicon oxide film 38 are selectively patterned to 
exp'ose a portion where a subsequent field oxide film .will be 
?! '-'grown. . • ' 

, 20' ' 4 Next, the lower P" epitaxy layer 3ib i,s etched by a , depth 
- , / ^ i-q'f l^m^-3/iErr by - using the patterned the second silicon nitride 
'/'//'film 39 and a second silicon oxide film 40 as the mask, to 
/ /'.forpi a second trench (not shown). 'At this time, the second 
.-t'r^pch 1 where a field ' oxide film for an isolation between 
' '25'; ^' 'device's will be formed, is- distanced from the P f sinker 37 by 
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^ y a; given 'interval, more shallowiy zhan a depth of the first 
i /trench 35, having the formation of r.he P + sinker 37, and also 
7 fprmed as one trench or a plural number 'of trenches, 

1 \j. ' ,: Then r the field ion injection is perforiu&d by using the 
St v7 patterned second silicon nitride film 39" and the second 
y s iii'con oxide film 38 as a mask, to form side walls and a 
' lower part of the second trench, namely, a channel stop layer 
■ ( *,'.'50' on the P" epitaxy layer 31b, and after that, it is grown , a 
' . '^ f.ield oxide /film 41 for burying the second trench having the 
^10 / formation of ' the channel stop layer 41. 

; X / 1ft such growth of the field oxide film 41, the field 

h; ( ^ ^ ; ,o^ide film can 'be thickly grown even under low temperature and 
T ' \. <± flat degree of the wafer is also prominent, thus a 
'rna'nuf acture process is easy, 
^. As shown in Fig. 4c, the field oxide film 41 buried into' 
/ \ o;ie or numerous trenches of Fig. 4b will be commonly explained 
.as; the field oxide film 41 buried into one trench in 'the 
; 7 /following description. 
' ; ' V ■ ^ 1 Next, the second silicon nitride film 39 and the second 
: silicon oxide film 38 are removed, and r,hen a gate oxide t film 

42 is farmed by a thickness of 10nm~~80nm on an overall face 
/. . containing the ?" epitaxy layer 31b which has the formation of 
'Z' 1 . i 7t'he field oxide film- Then/ the gate electrode 44 formed as -an 
- accumulation . structure of polysilicon 43a and tungsten 
; 2iSO: silicide ,43b is formed on the gate oxide- film 42, 
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''| ( ' ^ Subsequently, N" impurity is ion-injected by using the 

gate electrode 44 as the mask, to form an LDD (Lightly Doped 
, ' ; Drain) area/ 45 for drifting .electron injected into the ^channel 
/ '^ .^ layer to ,a drain area on the P" epitaxy layer 31b except the P + 
"v^'inker' 3 7-. At this time/ the LDD area 45 is not formed on a 
/.'/,; banker area 1 where the .P + polysilicon column 36b is formed, 

A graded channel ion , injection is performed on a 
■ , : ■ structural overall face having 1 the formation of the LDD area' 
= "45 'to; form an- N~type channel layer 46 within the P~ epitaxy 

0 10' ^ r 'layer ' ; 3 lb , except a portion where a succeeding ^ drain will be 
]■ ,y fbtmed. At this time, the channel layer 46 is formed more 

1 , deeply than the depth of the 'ion injection of the LDD area 45, 

' arid' ds formed by a lateral diffusion, spreading over one side 
: , of , ths gate electrode 44, in detail, over an overall area of 
115 ) , 'the! .source area, towards the drain side, 

f ' ■ : " , 1 . Like this, breakdown voltage between source and. drain of 
' ' ; \ ; the ,hf power device is increased by forming the LDD area 45 
_an'd the channel layer 46. 
( As shown in Fig, 4d, the photosensing film (not shown) 

20/ -is deposited on an overall structural face having the 
' \ ■ ; .foima'tion of ,the channel layer 46, and the mask: for forming 
^ the N* -source and drain through the exposure and developing is 
V' '^/'formed. At this time, the mask for forming the N + source and 
;'d;rain ' exposes overall the source area in order to perform the 
29 /"/ iorx, injection' of 1 the source area and only a given area on the 

: / - ""''.< - , ' ■ - '14 
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\, ,/ ^(irain, area is .exposed so that' a following LDD area 45 is 
/. •/ remained , ; 

; / , , Secondly, the N + source area 47 and the N + drain area 4.8 

\ ' , '\ -^r^ formed- within the channel layer 46 by the N + type 'impurity 
3 . ipi7 injection through a' use of the mask. Herewith, the N + 
source area 4 7 is formed within the channel layer 4 6 except 
s ; - the P" 1 " sinker 37, and the drain area 48 is contacted with 
■' v ' ; 'the LDD area 45 and is formed only within the P" epitaxy layer 
. '■; ;-31bI Like the above, when the N + source area 47 is formed, the 
; ^ ; \" \P' r 'sinker, 37 composed of the P r doping layer 36a and the ' P + 
; ri';.' t ; ";/ polysilxcon column. 36b is' formed as a column shape 'piercing 
W • ''through the inside of the N + source area 47, to thus' perform a 
;Tf 'division into two source 'areas, namely, into respective source 
, : areas of adjacent devices. 

■'■ * , , Then, a P + enhancement ion injection is executed only to 
p, ; - the N + source area 47 side in order to reduce the resistance 
, - ; of the P* sinker 37, to formed the P + - enhancement layer 49 
'which is spread over the N* source area 47, the channel layer ' 
' -\VV46 ^nd the P* sinker 37. At this time, in forming the P + 
j 20' ^enhancement layer 49, it is formed more deeply than ' the depth 
. ' :of ; t'tie<N + source area 47 and more shallowly than the channel 
. ' ; , t '' ] ;][ layer 46. 

_.'.,>■•-' Next, a first inter-layer - insulation film 50 , is formed 

cn . an overall face of the structure, after that, the first 
. inter-layer insulation film is selectively patterned, to 
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. expose the P + sinker 37, the N* source area 4 7 and the N + drain 
: : .,.ar:ea 48. On this exposed portion, a metal film is .formed, then 
^ tnis metal film is selectively to form source electrode 51 and 
,;: drain electrode 52. Herewith, the source electrode -51 is 
'; coupled with 'the N + source area 47 divided into two source 
, ^reas and the P 4 sinker 37, and is overlapped on the total 
'/area of the. gate electrode 44. 

Fig- 5 is a structural . sectional view o,f the HF power 
_ device- in a- second embodiment ox the present invention, and* is 
//saime as i;he first embodiment in all processes, excepting of 
.the 'process' for forming the field oxide film, 1 

First> one or a plurar number of trenches are formed, 
■ impurity 13 doped and diffused on the trench to form the P* 
. Roping layer 36a on the neighborhood of the trench, ' and then 
; "the P* <polysilicon column 35b is buried into the trench to 
/form the- P + sinker 37 based on a column shape. 

' Next, one side of the P^ epitaxy layer 31b is etched by 
a given depch to form the trench where the field oxide film 
^ will be' formed, anci the field ion is injected into the trench 
td; form the channel stop layer 40. Herewith, differently from 
;, 'the first embodiment:, only one trench is formed in 'fprming the 
/trench . , 

' ' ' Subsequently, the silicon oxide film is' covered on an 
-.overall face containing the trench having the formation of the 
.channel' stop layer 40, and after that, the chemical mechanical 

'." ' 16 
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' ppliushing (CMP) process is executed and the field oxide film 
; -4U flatly buried into^the trench is then formed, 

Fl ^-, 6 is a structural sectional view of the HF power 
> 1 i , 'device in a .third embodiment of the present invention; and is 
, 1 5:, ;'' .,$aitie as the first and second embodiments in all processes, 
>/, excepting of the process for forming the field oxide film.' 
1 V' : Firstv one or a plural , number of trenches, are formed, 
■ : ir ,.< the; ; impurity - is doped and diffused on the trench to form the 
, 7', doping ^ layer 36a on the neighborhood of the trench r and 
-jia 1 then the poiysiiicon column 1 ' 36b is buried into the, trench 
< ' ''''^'fcc 'form the P* sinker 37 , based 1 on the column shape. 
!;:*: ;■ ; /■ \ Next> cn<e, side of the ?~ epitaxy layer 31b is etched by 
.«*".''"'•' 1 given depth to form the trench where the field oxide film 
, I s 'will 'be fbrmed, and the field ion is injected ijito the trench 
' 775 "\ "to 1 for* the channel stop layer 40. At this time, differently 
■ ;£f ■; / ' r f rob/ the first embodiment/ only one trench is formed' in 
r ^ f l( „£'oxining ; 'the trench. 

" 1 ; ' . - Subsequent iy> a thermal oxidation process is executed in 
■ '' , the. trench having the formation of the channel stop layer 40, 
\ ,2G /'to' form the field oxide film 41 buried into the trench- 
r ' . r: ;< 7;'),' ' As af ore-meat ioned, in accordance with the present 
. !; '. invention, a process in an HF power device and its 
vrtfan-ufaetu'ring method can be ■ simplified since procedures for an 
\ ,''/i-6n ; inj eqrion of high energy- and a high-temperature diffusion 
; 25 7' are no need by doping impuricy in a trench formed in a source 
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; araa and burying polysilicon to form a sinker. In addition, a 
linker based on a low resistance can be easily formed by a low 
~h$rxnal anjrieal procedure under iOOCTC, thus a parasitic 
'tesi'stance and a parasitic capacitance are reduced so as to be 
applicable not only to a band of 1 — 3GHz but also to a .high- 
speed powe'r device of a frequency band higher than that. 
[ ' , Further, a high-temperature thermal anneal procedure is 
fs.ot required by forming a trench 1 in forming a field oxide film 
, a,hd by performing an oxidation of a trench inside or covering 
with , an oxide film to form a buried field oxide film, and a 
fiat' degree of a wafer can be also improved with a reduction 
of a' device. area, 

[ ■ It will -be apparent to those skilled in the art that 
various modifications and variations can be made in the 
present invention without deviating from the spirit or scope 
of the invention. Thus, it is intended that the present 
invention 'cover the modifications and variations of this 
invention provided they come within the scope of the appended 
claims, and their equivalents, 
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